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Motivation 
Compiling a large program file such as a C++ file can take a long time. When long compile times 
compound in a project with many files, it can lead to unacceptably slow builds, resource waste, and 
low productivity. For example, some projects may take hours to compile. 
Description 
One reason compiling files takes time is because it involves multiple stages such as pre-processing, 
parsing, various analyses, template instantiation, code generation, linking, etc. While some of the 
stages depend on earlier stages, other stages are independent of each other and do not need to 
wait for other stages to finish. For example, parsing must happen after pre-processing, but 
“constant folding” can run at the same time as “dead code elimination”. Current compilers run 
various stages one at a time. 
 
In this solution, compilation stages are run in parallel when possible.  
 
In one form, this solution can use idle resources on a machine to run compilation stages in parallel. 
For example, idle CPU cores may be used to run the analysis for multiple optimizations at the same 
time.  
 
In another form, this solution can submit each stage, as an independent unit of work, to a pool of 
available workers. The pool will send back the result once it is done.  
 
In another form, this solution can submit multiple stages of compilation to the pool if the stages do 
not depend on each other.  
 
In another form, the pool can accept requests from multiple compiles. The pool can store, cache, or 
reuse the results of a compilation stage if the same request is made for a separate job. 
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